Abstract. The paper is about calculating multiple fractional part integrals of the form
where fxg denotes the fractional part of x and k; m and p are nonnegative integers. We show that these integrals can be expressed as series involving products of Riemann zeta function values and some binomial coefficients. We obtain, as particular cases of our results, new integral representations of Euler's constant as double and triple symmetric fractional part integrals. proposed by Furdui as a problem in [1] and solved by Qin in [4] . We also consider the multiple integral
where n 2 and m 0 are integers, and we show that this integral can be calculated via a recurrence formula. The goal of this paper is to calculate, in closed form, the three classes of integrals given above and to prove that these integrals can be expressed in terms of series involving products of Riemann zeta function values and some binomial coefficients. We obtain, as particular cases of our results, new integral representations of the Euler-Mascheroni constant in terms of double symmetric fractional part integrals. The organization of the paper is as follows: in the next section we calculate the double integrals D k;p ; in section 3 we concentrate on the evaluation of the integral I m and in section 4 we evaluate the integral M n m via a recurrence formula. Before we give the main results of this paper we need to collect a result from [2] , Theorem 1 below, which is about calculating the special class of single fractional part integrals V k;m defined by
where k and m are nonnegative integers.
Theorem 1. Let m 0 and let k 1 be integers. Then
In particular, one has as a consequence of Theorem 1, the following corollary. 
where H mC1 denotes the .m C 1/th harmonic number. c) Let m 0 be an integer. Then
Proof. The first two parts of the corollary are proved in [2] , so we need to prove only part c) of the corollary. We have, in view of Theorem 1, that
and the result follows since
A DOUBLE SYMMETRIC FRACTIONAL PART INTEGRAL
In this section we calculate the double integral D k;p . We prove that the evaluation of the double integral D k;p reduces to the calculation of the single integral V k;m . The main result of this section is the following theorem.
Theorem 2. a) Let D k;p be as in (1.1) and let k be a nonnegative integer. Then
b) A new integral formula for Euler's constant. Let k be a nonnegative integer. Then
Proof. We have, based on the substitution x C y D t in the inner integral, that
We integrate by parts with
and we get that
We used the fact that, for x > 0, one has that f1=.1 C x/g D 1=.1Cx/. We distinguish here the following cases.
We have, based on (2.1) and part a) of Corollary 1, that
Case p D k C 2. We have, in view of (2.1) and part b) of Corollary 1, that
Case p ¤ k C 1 and p ¤ k C 2. Equality (2.1) implies that
and the theorem is proved.
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Corollary 2. Let k 0 be an integer. Then
Proof. We have, based on Theorem 2 with p D k, that D k;k D 1=2 C V k;kC1 ; and the result follows from part c) of Corollary 1.
In particular one has that
.4/ 4 :
Corollary 3. The following equality holds
Proof. We have, by symmetry reasons, that
and it follows that
and the corollary is proved.
We have that, for any nonnegative integer k, the following equality holds In this section we calculate the integral I m , which we call the triple Havil integral, and we prove that the evaluation of this class of integrals reduces to the calculation of the double integral D 1;m . The main result of this section is the following theorem.
b) A cubic integral. We have Proof. We have, based on the substitution x C y C´D t, that
We calculate the double inner integral by parts with
Thus,
We distinguish the following cases. Case m D 1. We have, based on (3.1) and Corollary 2, that
Case m D 2. A calculation, based on (3.1) and part a) of Theorem 2, shows that
Case m D 3. We have, based on (3.1) and part b) of Theorem 2, that and the theorem is proved.
Remark 1. It is worth mentioning that this integral is recorded in [5] as the second part of Theorem 8. However, Qin and Lu have skipped the calculations of I m and instead they calculated a double integral and explained how the triple integral can be calculated by analogy. It turns out that the values of I m when m D 1; 2 and 3, as given by Qin and Lu, are incorrect and by our method, which is different than the one mentioned in [5] , these values are corrected.
A SPECIAL CLASS OF INTEGRALS AND A RECURRENCE FORMULA
In this section we consider the multiple integral
where n 2 and m 0 are integers, and we show that this integral can be calculated via a recurrence formula. The main result of the section is the following theorem.
Theorem 4. Let n 2 and m 0 be integers. The following recurrence formulas hold
and, for m 1,
Proof. We discuss only the case when m 1 since the case when m D 0 is handled similarly. We have, in view of the substitution
, we have
We calculate the integral
by parts with
, and we get that
Integrating with respect to variables x 1 ; : : : ; x n 2 , we get that
By symmetry, for all i; j D 1; : : : ; n 1, one has that
and hence
It follows that 
